Metastasis to the breast from an extra-mammary primary is a rare phenomenon; metastasis from gastric carcinoma to the breast is extremely so. We report a case who initially presented as mucin-secreting and signet-ring cell tumor of the ovary, and after an interval of 8 months with breast and chest wall metastatic nodules. The covert gastric primary eluded the oncologists at both presentations.
Introduction
Extra-mammary tumors that most frequently metastasize to the breast are melanomas and lymphomas [1] . Signet-ring cell carcinoma metastatic to the breast is a rare occurrence; signet-ring cell carcinoma of gastrointestinal origin, especially the stomach, metastasizing to the breast has occasionally been reported [2, 3] .
Case Report
A 34-year-old lady with no significant comorbidities had been investigated elsewhere (i.e. at another center) for complaints of low backache and abdominal distension in June 2004. Bilateral adnexal masses had been seen on abdominal ultrasound. CA 125 was 109.67 U/ml. She had undergone total abdominal hysterectomy with bilateral salpingo-oophorectomy in the last week of June 2004 at a Medical College Hospital in the sub-Himalayan region. Histopathological examination had suggested mucin-secreting and signet-ring cell adenocarcinoma of the ovaries. After a futile search for the identification of gastrointestinal primary, especially of gastric origin (with endoscopy), a diagnosis of Krukenberg tumor of bilateral ovaries of 'probable' gastrointestinal origin was made. Postoperatively she had developed abdominal distension and ascites and had consequently been given chemotherapy based on oxaliplatin and capcitabine at the same center for 6 cycles from September 2004.
After an interval of about 8 months of initial diagnosis, she was referred to us. She complained of bilateral breast lumps, nodules in the skin overlying the breasts, gradually increasing breathlessness and distension of abdomen of two months' duration. On examination, she was found to have enlarged and hard right supraclavicular lymph node, right axillary lymph nodes, and induration of both breasts and nodules in the skin overlying the breasts ( fig. 1 ). In addition, she had bilateral pleural effusions and ascites.
With a provisional working impression of breast cancer, we probed her further. Hemogram was normal, biochemistry revealed hypoproteinemia and hypoalbuminemia. CA 125 was 64 U/ml and CA 15-3 was 18.4 U/ml (normal <35 U/ml). Chest X-ray showed obliteration of both cardiophrenic angles. Haziness was noted in both the right and left mid and lower zones. Diffuse increased density and skin thickening without an obvious mass lesion was documented on mammography. Computed tomography (CT) of the abdomen showed gastric wall thickening with infiltration of perigastric fat ( fig. 2) , ascites, and lytic lesions in multiple vertebrae, the pelvic bones and the right femur. Bone scan confirmed metastases in D11 through L2 vertebrae and the neck of the right femur.
A Tru-cut biopsy from the left breast lesion showed malignant cells in small clusters with signet ring appearance. Immunostaining was positive for cytokeratin, epithelial membrane antigen, and was negative for gross cystic fluid protein (GCDFP-15), ER, PR, Her-2/neu (ERBB2) and CA 125. This immunohistochemistry array supported the diagnosis of signet-ring cell carcinoma in the breast of metastatic nature rather than of primary kind. Pleural fluid cytology was negative for malignant cells.
Directed by her symptoms referable to the alimentary tract and by the CT scan discovery of stomach wall thickening, we performed esophagogastroduodenoscopy (EGD); nodular, ulcerated and friable mucosa of the cardia and the proximal body ( fig. 3) of the stomach was observed. Biopsy reported as signet-ring cell carcinoma with a glandular arrangement ( fig. 4) . A final diagnosis of cancer of the stomach metastatic to the breasts, lung, bone, supraclavicular and axillary lymph nodes and skin (as subcutaneous nodules) was entertained.
After thorough discussion with the family, she was started on docetaxel and cisplatin-based palliative chemotherapy, of which two cycles were administered. In the aftermath of the 2nd cycle of chemotherapy she required supportive care. In view of the progressive nature of the disease, she was discharged on request with advice to continue supportive treatment at a Hospice.
Discussion
An extra-mammary neoplasm metastasizing to the breast is a rare occurrence. The incidence of this phenomenon ranges from 1.7 to 6.6% in autopsy series, from 1.2 to 2% in clinical reports and to 2.7% in cytological series [3, 4] . Tumors that metastasize to the breast most frequently are melanomas and lymphomas, followed by cancers of the lung, ovary, kidney and stomach [5] .
Primary signet-ring cell carcinoma of the breast occurs rarely, as described by Merino and Livolsi [6] and Harris et al. [7] . It has to be distinguished from metastatic signet-ring cell carcinoma of extra-mammary origin. It is this distinction that is critical for the appropriate management. Immunohistochemistry usually helps discriminate primary from metastatic signet-ring cell carcinoma, as primary breast signet-ring cell carcinoma most often is immunoreactive to GCDFP-15, and is estrogen receptor and progesterone receptor positive [8] . signet-ring cell carcinoma was described by Dawson in 1936 [9] , whereas a case with metastatic localization of signet-ring cell gastric carcinoma to the breast and ovaries (the breast-ovary-gastric carcinoma association) was reported by Di Cosimo et al. in 2003 [10] .
Signet-ring cell carcinoma of the stomach is characterized by younger age at presentation and female preponderance [11] and by fulminant and rapidly progressive course exemplified by our case. The growth of gastric cancer may be influenced by the natural biological and hormonal milieu [12] . We emphasize that in signet-ring cell histology of the breast, discrimination of a primary breast neoplasm from a nonmammary neoplasm metastasizing to the breast is critical for optimal management. In our case, the diagnosis of secondary breast involvement was supported by not just the immunohistochemical display. It was also supported by the CT and endoscopic discovery of the stomach primary. Biopsy from the stomach clenched the diagnosis of gastric signet-ring cell carcinoma.
The case under discussion was cryptic to the previous oncologist, who treated the Krukenberg tumor, ascribing it to a gastrointestinal origin, but his attempt at finding the gastrointestinal primary was futile. To the authors, who treated the patient subsequently, the case presented a challenge until the substantiation of the metastatic (rather than primary) nature of the breast lesions came in from the immunohistochemistry of the breast biopsy and the documentation of gastric primary on EGD and gastric biopsy.
Conclusion
It is a well-known fact that signet-ring cell carcinoma of the stomach frequently presents as Krukenberg tumor. We present a case of gastric carcinoma that masqueraded initially as ovarian tumor and then, at recurrence, as primary neoplasm of the breast. Until its eventual uncovering, the covert gastric primary eluded the physicians on both occasions. 
